RESONSE TO NON-COMPLIANT AMENDMENT 

Serial Number: 10/618,095 
Filing Date: July 11,2003 

Title: INDICATOR OF REMAINING ENERGY IN STORAGE CELL OF IMPLANTABLE MEDICAL DEVICE 

IN THE SPECIFICATION 

Please amend the paragraph, beginning on page 1, line 26 by adding the following: 

SUMMARY 

In certain examples, this document describes a method. The method comprises drawing a 
substantially constant first current pulse from an energy storage cell during a first time period 
between a starting time and an ending time, measuring a first change of a terminal voltage across 
the cell during the first time period, and comparing the measured first change to first stored data 
to determine the energy remaining in the cell. 

In certain variations, the drawing the first current pulse from the cell comprises drawing 
the first current pulse from a manganese dioxide battery. In certain variations, the drawing the 
first current pulse from the cell comprises drawing the first current pulse from a silver vanadium 
oxide battery. In certain variations, the drawing the first current pulse comprises drawing a 
substantially constant current of approximately between 2 amperes and 4 amperes. In certain 
variations, the drawing the first current pulse comprises drawing a substantially constant current 
of approximately 3 amperes. In certain variations, the first time period is approximately between 
3 seconds and 30 seconds. In certain variations, the first time period is approximately 6 seconds. 
In certain variations, the measuring the first change comprises measuring a polarization angle. In 
certain variations, the measuring the first change comprises measuring a first terminal voltage 
across the cell just after the starting time, measuring a second terminal voltage across the cell just 
before the ending time, and dividing a difference between the first and second terminal voltages 
by a time difference between the measurements. In certain variations, the first stored data 
includes two different stored capacity values corresponding to a single change in terminal 
voltage across the cell during the first time period, and the method further comprises measuring a 
quiescent voltage of the cell, and comparing the measured quiescent voltage to a predetermined 
threshold to distinguish between the two different stored capacity values that correspond to the 
single change in terminal voltage across the cell. In certain variations, the method further 
comprises measuring a quiescent voltage of the cell, and comparing the measured quiescent 
voltage to second stored data to determine the energy remaining in the cell. In certain variations, 
the method further comprises using the measured first change to determine the energy remaining 
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in the cell during an earlier portion of a life of the cell, and using the measured quiescent voltage 
to determine the energy remaining in the cell during a later portion of the life of the cell. 

In certain examples, this document describes a method. The method comprises drawing a 
substantially constant first current pulse from an energy cell during a first time period, measuring 
a first change in a terminal voltage across the cell during the first time period, drawing a 
substantially constant second current pulse from the cell during a different second time period, 
measuring a second change in the terminal voltage across the cell during the second time period, 
and comparing the measured second change to first stored data to determine an energy remaining 
in the cell, including comparing the first and second changes to distinguish between two different 
stored capacity values that correspond to a single change in the terminal voltage across the cell. 

In certain variations, the drawing the second current pulse includes drawing the second 
current pulse of a like magnitude and duration as the first current pulse. In certain variations, the 
drawing the first current pulse from the cell comprises drawing the first current pulse from a 
manganese dioxide battery. In certain variations, the drawing the first current pulse from the cell 
comprises drawing the first current pulse from a silver vanadium oxide battery. In certain 
variations, the measuring first and second changes comprises measuring a polarization angle. In 
certain variations, the method comprises measuring a quiescent voltage of the cell, and 
comparing the measured quiescent voltage to stored quiescent voltage data to determine the 
energy remaining in the cell. In certain variations, the method comprises using the measured 
change to determine the energy remaining in the cell during an earlier portion of a life of the cell, 
and using the measured quiescent voltage to determine the energy remaining in the cell during a 
later portion of the life of the cell. 

In certain examples, this document describes a system. The system comprises: an energy 
storage cell; a current source/sink circuit, coupled to the cell, to draw a substantially constant 
first current pulse; a voltage measurement circuit, coupled to the cell, to measure first and second 
voltages during the first current pulse; a difference circuit, coupled to the voltage measurement 
circuit, to compute a difference between the first and second voltages; and a processor circuit, 
coupled to the difference circuit, the processor circuit including a memory circuit to store first 
data relating cell capacity to the difference between the first and second voltages, the memory 
circuit also including a cell capacity indicator storage location to provide an indication of cell 
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capacity, the processor configured to use the difference between the first and second voltages 
obtained from the difference circuit and the stored first data indicative of cell capacity to provide 
the indication of cell capacity. 

In certain variations, the energy storage cell comprises a manganese dioxide battery cell. 
In certain variations, the energy storage cell comprises a silver vanadium oxide cell. In certain 
variations, the voltage measurement circuit is also configured to measure a quiescent voltage. In 
certain variations, the processor is configured to compare the measured quiescent voltage to a 
predetermined threshold to distinguish between two different stored cell capacity values that 
correspond to a single difference in terminal voltage across the cell. In certain variations, the 
memory circuit is also configured to store second data relating cell capacity to the quiescent 
voltage, and in which the processor is configured to compare the measured quiescent voltage to 
the second data to determine the energy remaining in the cell. In certain variations, the processor 
is configured to determine the energy remaining in the cell using the difference, during an earlier 
portion of a life of the cell, and using the measured quiescent voltage, during the later portion of 
a life of the cell. In certain variations, the processor is configured to compare first and second 
differences to distinguish between two different stored first data values that correspond to a 
single stored difference. In certain variations, the processor is located within an implantable 
medical device. In certain variations, the processor is located within an external remote interface 
device. 



